[Changes in cerebral energy and calcium metabolisms on focal cerebral ischemia].
Changes of brain tissue calcium in the focal ischemia model of Wistar rat were investigated by three different methods; atomic absorption spectrophotometer, calcium stain with alizarin red S, and new histochemical method using aequorin, a calcium ion sensitive photoprotein. Tissue pH and tissue ATP were concomitantly investigated by histochemical method. Rat brain was frozen in situ at 15, 60 or 240 minutes after left middle cerebral artery was occluded. Coronal brain sections of 16 microns thickness was made and the brain slices applied for calcium stain and histochemical studies. The residual brain block was applied for atomic absorption spectrophotometric study. Tissue calcium content of left hemisphere increased from 1.34 +/- 0.09 (mean +/- SEM) (n = 7) to 1. 54 +/- 0.16 (n = 12), 2.07 +/- 0.12 (n = 9). 1.69 +/- 0.11 (n = 10) mumol/g wet weight after 15, 60 and 240 minutes respectively. Calcium stain with alizarin red S showed that the increase of calcium was observed in the peripheral part of the ischemic lesion where ATP was left in a spotty fashion, and calcium deposits disappeared with correspondence to exhaustion of ATP. Tissue calcium ion content studied by newly histochemical method, showed heterogeneous change. At an early stage of the ischemia, the increase of tissue calcium ion was shown only in the peripheral part of the ischemic lesion, and it gradually extended to the central part. Calcium ion increased in density in an area corresponding to that of the ATP decrease. Within the area of calcium ion increase, regional differences were noted; a greater increase at the border with the intact area and in the parts where ATP was heterogeneously preserved. In the non-ischemic area close to the ischemic area, where ATP was preserved with mild acidosis, calcium ion decreased more than in the surrounding area where ATP was preserved.(ABSTRACT TRUNCATED AT 250 WORDS)